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(54) LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the frame 
area of a complicated active matrix liquid crystal 
display panel having many wirings, while keeping the 
stability and reliability of high quality. 
SOLUTION: A sealing adhesive 3 containing 
electrically conductive spheres 9 is disposed on the 
peripheral part of the space between two substrates 
1, 2, and the counter common electrode 8 of the 
second substrate 2 has electrical contact with the 
terminals 6 used to connect the counter electrode of 
the first substrate 1. In the area where the sealing 
adhesive 3 is applied and in at least the portion where 
metal wirings 5 of the first substrate 1 and the 
counter common electrode 8 of the second substrate 
2 are overlapped, an insulating film 10 of an org. 
material is formed to cover the metal wirings 5. 
Therefore, an electrically conductive paste similarly 
used conventionally is dispensed with, and the space 
required to apply the conductive paste is not present 
which realizes a liquid crystal display panel having a narrow frame. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which has two or more metal wiring for impressing voltage to two or 
more pixel electrodes and the aforementioned pixel electrode at least, and a terminal for 
counterelectrode connection. Opposite common electrode. It is the liquid crystal display panel 
equipped with the above, the aforementioned seal adhesives The spherical conductor is 
contained by predetermined density, by the spherical conductor The opposite common electrode 
of the 2nd substrate, Into the portion which it is made to flow through the terminal for 
counterelectrode connection of the 1st substrate of the above, and the opposite common 
electrode of metal wiring of the 1st substrate of the above and the 2nd substrate of the above 
counters at least It is characterized by preparing the insulator layer which consists of the 
organic substance on metal wiring of the 1st substrate of the above, and insulating the 
aforementioned metal wiring and an opposite common electrode electrically. 

[Claim 2] The terminal for counterelectrode connection is a liquid crystal display panel according 
to claim 1 characterized by being formed on the insulator layer which consists of the organic 
substance on the 1st substrate. 

[Claim 3] any of the opposite common electrode on the insulator layer which serves as metal 
wiring on the 1st substrate from the organic substance in the portion in which the seal adhesives 
containing a spherical conductor are located, the terminal for counterelectrode connection, and 
the 2nd substrate — although — the liquid crystal display panel according to claim 2 
characterized by having the lapping portion 

[Claim 4] Seal adhesives are liquid crystal display panels according to claim 1 characterized by 
containing respectively a spherical conductor and the shape of a pillar, and a spherical glass 
spacer in homogeneity mostly by predetermined density, setting up the diameter of the 
aforementioned spherical conductor more greatly than the diameter of a glass spacer, and 
setting up more greatly than the difference of the diameter of the aforementioned spherical 
conductor, and the diameter of a glass spacer the thickness of the insulator layer which consists 
of the organic substance on the 1st substrate. 

[Claim 5] The spherical conductor contained in seal adhesives is a liquid crystal display panel 
according to claim 4 by which the diameter is characterized by being set up more greatly [ in the 
20% of within the limits ] than the diameter of a glass spacer. 

[Claim 6] Seal adhesives contain respectively a spherical conductor and the shape of a pillar, and 
a spherical glass spacer in homogeneity mostly by predetermined density, the diameter of the 
aforementioned spherical conductor It is set up more greatly than the value which added the 
thickness of the insulator layer which consists of the organic substance on the diameter of a 
glass spacer, and the 1st substrate. The compressibility of the aforementioned spherical 
conductor is a liquid crystal display panel according to claim 1 characterized by being set up 
smaller than the compressibility of the insulator layer which consists of the organic substance on 
the substrate of the above 1st 

[Claim 7] The conductor contained in seal adhesives is a liquid crystal display panel according to 
claim 1 which covers a metal membrane on a resin-bead object, and is characterized by the bird 
clapper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a liquid crystal display 
panel, and the portion outside display area is especially related with the liquid crystal display 
panel which has a small narrow picture frame. 
[0002] 

[Description of the Prior Art] use expansion of a recent-years and liquid crystal display panel — 
following — until small shell large-sized — the liquid crystal display panel of various sizes is 
produced, and it is put in practical use for various uses which harnessed the small and light 
feature of a liquid crystal display panel especially and which are not in the former A notebook 
computer with the large (the rate of an effective screen is large and a frame is narrow) display 
screen, the liquid crystal display panel for car navigation which wants to use the greatest screen 
size for convention size are mentioned as an example to main part size. Thus, examination which 
narrows width of face (a frame is called henceforth) of a screen periphery to a limit is performed 
briskly. 

[0003] Hereafter, the example of composition of this conventional kind of liquid crystal display 
panel is explained based on a drawing. Drawing 7 shows a part of periphery of a general TFT 
active-matrix type electrochromatic display display panel with a plan, drawing 8 (a) is the A-A 
cross section of drawing 7 , and drawing 8 (b) is the B-B cross section of drawing 7 . 
[0004] They are the 1st substrate which 1 becomes from a glass substrate in drawing 7 and 
drawing 8 , and the 2nd substrate which 2 similarly becomes from a glass substrate. It connects 
with the terminal 6 for counterelectrode connection which the 2nd substrate 2 is cut smaller 
than the 1st substrate 1, and formed the opposite common electrode 8 on the 2nd substrate 2 
on the 1st substrate 1 through conductive paste 18, and current is supplied from the 1st 
substrate 1 side. Moreover, although the seal adhesives 3 aiming at pasting up the 1st and the 
2nd substrate and confining liquid crystal are located in a periphery, it is the configuration 
bypassed in order to secure the area of conductive paste 18. 

[0005] In addition, the several micrometers glass fiber spacer 1 1 is mixed in these seal adhesives 
3 by the ratio of the amount percent of several [-fold ], and the distance between two 
substrates is maintained with this spacer. 

[0006] On the other hand, by the small panel, although the conductive paste 18 connected to the 
terminal 6 for counterelectrode connection of the side section shown in drawing 7 cannot be 
arranged but it can also arrange only in the corner section, conductive paste 18 is needed [ from 
the point of the homogeneity within the field of potential ] by the panel more than 7 type 
(medium size) also for a neighboring portion. 

[0007] Generally, as a measure for a narrow picture frame, thinning of the seal adhesives 3, 
reduction-izing of the distance from the display area edge to the seal adhesives 3, the 
application position of conductive paste 18, the formation of small area, etc. are considered. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the minimum width of face is regulated for 
thinning of the seal adhesives 3 from a bond strength or a damp-proof viewpoint. Moreover, the 



minimum width of face is regulated in consideration of the liquid crystal orientation disorder 
which also produces the distance from the display area edge to the seal adhesives 3 at the 
application precision and the seal edge of the seal adhesives 3, or the orientation film 7 edge. 
Furthermore, about the application position of conductive paste 18, if located not much outside, 
it interferes with the outline of the 2nd substrate 2, and a poor cut arises, if located inside, it is 
mixed with the seal adhesives 3, and **** of a seal may arise. Moreover, in order to secure 
positive electrical installation also about small area-ization of conductive paste 18, the diameter 
of the minimum is regulated. 

[0009] Moreover, although raising the purity and forming conductive paste 18 in the liquid crystal 
layer 4 is also carried out partly, since conductive paste 18 needs that you make it located 
outside display area and the non-orientation field of liquid crystal produces it also in a 
conductive paste periphery further, a fixed distance is required for conductive paste 18 and 
display area, and there is almost no effect in narrow picture frame-ization. 
[0010] As mentioned above, since conductive paste exists in a neighboring portion in spite of 
calling for narrow picture frame-ization, width of face of about 0.8mm is needed also for the 
minimum. 

[001 1] Then, although the method of making a conductor contain in seal adhesives is indicated 
by JP,63-29729,A as the method of connection between the opposite common electrode on the 
2nd substrate, and the terminal for counterelectrode connection prepared on the 1st substrate, 
without using conductive paste In order to be anxious about short-circuit with the opposite 
common electrode on the 2nd substrate, and the metal wiring on the 1st substrate with this 
composition, it is difficult to make the size of a frame small as a result. 

[0012] this invention solves the above-mentioned conventional technical problem, and aims to 
let wiring offer the narrow liquid crystal display panel of a frame also in many complicated active 
matrix liquid crystal display. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the liquid 
crystal display panel of this invention The seal adhesives which contain a spherical conductor in 
homogeneity mostly by predetermined density at the periphery between two substrates are 
arranged, by the spherical conductor in seal adhesives In the portion in which it is made to flow 
through the opposite common electrode of the 2nd substrate, and the terminal for 
counterelectrode connection of the 1 st substrate, and the aforementioned seal adhesives are 
located It is characterized by considering as the composition equipped with the insulator layer 
which consists of the organic substance on metal wiring of the 1st substrate at the portion with 
which the opposite common electrode of metal wiring of the 1st substrate and the 2nd substrate 
laps at least. 

[0014] According to the above-mentioned composition, by the insulator layer which consists of 
the organic substance which was made to flow through the opposite common electrode of the 
2nd substrate, and the terminal for counterelectrode connection of the 1st substrate, and was 
prepared on metal wiring by the spherical conductor in seal adhesives Since metal wiring of the 
1st substrate and the opposite common electrode of the 2nd substrate were insulated, the 
connection by conductive paste like before becomes unnecessary, therefore the installation area 
of conductive paste becomes unnecessary and narrow picture frame-ization of a liquid crystal 
display panel of it is attained. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained 
in detail, referring to a drawing. 

[0016] (Gestalt 1 of operation) Drawing 1 shows a part of periphery of the TFT active-matrix 
type electrochromatic display display panel in the gestalt 1 of operation of this invention with a 
plan, drawing 2 (a) is the C-C cross section of drawing 1 , and drawing 2 (b) is the D-D cross 
section of drawing 1 . 

[0017] In drawing 1 and drawing 2 , the 1st substrate which consists of an alkali free glass with 
transparent 1, and 2 are the 2nd substrate which consists of same transparent alkali free glass, 
and the polarizing plate 17 is stuck on the outside of each substrates 1 and 2, respectively. 



[0018] Display area is formed on both sides of the liquid crystal layer 4 between the 1st and 2nd 
substrates, to the 1st substrate 1 The wiring 5 which consists of a metal thin film, and TFT12 
connected through this and the drain electrode 13, The pixel electrode 14 which consists of an 
electric insulation film 10 (acrylic resin whose thickness is about 2.0 micrometers here) which 
consists of the organic substance formed after wiring 5, and a transparent electric conduction 
film for every pixel dot connected to wiring 5 through the hole for connection of the insulator 
layer is formed. Moreover, the light filter 15 for every pixel dot, the black matrix 16 for shading a 
non-display portion, and the opposite common electrode 8 that consists of a transparent electric 
conduction film are formed in the 2nd substrate 2. 

[0019] on the other hand — a periphery — an electric conduction sphere with a diameter [ of 
the periphery of the 2nd substrate 2 ] of 6.5 micrometers which cover a perimeter mostly, the 
seal adhesives 3 are formed along with only 0.3mm inside from the rim, and the resin-bead 
object was made to carry out gold plate covering at these seal adhesives 3 — 9 is mixed by the 
ratio of 3 percentage by weight Moreover, the glass fiber spacer 1 1 of the shape of a pillar the 
diameter of 6.0 micrometers and whose length are 50-100 micrometers is similarly mixed by the 
ratio of 3 percentage by weight. In addition, width of face of these seal adhesives 3 is set to 
1.0mm. 

[0020] Moreover, the orientation film 7 is applied to the inside of the 1st and the 2nd substrate 
to the inner edge of the seal adhesives 3, respectively. Since the adhesion force of the 
orientation film 7 is not not much strong, this is arranged so that the orientation film 7 may not 
lap with the seal adhesives 3 section fundamentally. 

[0021] However, although it may lap in part, it is necessary to fully [ this case / the adhesive 
strength of the seal adhesives 3 ] control dispersion in seal width of face or an application 
position by dispersion on manufacture. 

[0022] Similarly, the transparent electric conduction film which constitutes the opposite common 
electrode 8 is also arranged so that the opposite common electrode 8 of the 2nd substrate 2 and 
the lap of the seal adhesives 3 section may become small. However, it is satisfactory, even if it 
laps with the seal adhesives 3 section partially, since the adhesion force of a transparent electric 
conduction film is not weak about seven orientation film. 

[0023] In order to narrow the frame of a liquid crystal display panel as much as possible, 
distance from display area to the edge in the seal adhesives 3 is made into the minimum size 
required in order to call off the orientation disorder in the configuration disorder of the seal 
adhesives 3, application position precision and the application position precision of the 
orientation film 7, or a pattern edge, and is set to 0.6mm by this example. 

[0024] Furthermore, although the wiring 5 of the 1st substrate 1 is crossing in the seal adhesives 
3 section, with the form of this operation, wiring of 240 is settled for connection with Drive IC (a 
settlement of this wiring is henceforth called a block), moreover, since it is easy drawing, the 
number of wiring has been omitted — it is crossing aslant like since this wiring 5 is located under 
the electric insulation film 10 of 2.0 micrometers of thickness — the electric conduction sphere 
in the seal adhesives 3 — it contacts in 9 

[0025] The counterelectrode connection is prepared between the screen corner section, and the 
aforementioned block and a block here, and the lobe which formed in the 2nd substrate 2 the 
terminal 6 for counterelectrode connection which consists of a transparent electric conduction 
film at the opposite common electrode 8 is prepared on the insulator layer 10 of the 1st 
substrate 1 at this portion, respectively, between the terminal 6 for counterelectrode 
connection, and the opposite common electrodes 8 — the electric conduction sphere in the seal 
adhesives 3 — 9 is put and it will flow By this composition, impression of the voltage from a 1st 
substrate side is attained to the opposite common electrode 8 of the 2nd substrate 2. 
[0026] Thus, conductive paste 18 as shown in the conventional example becomes unnecessary, 
and since the space conventionally needed for conductive paste installation is lost, the narrow 
liquid crystal display panel of a frame is realizable. Moreover, connection area with seal width of 
face and a counterelectrode sufficient with this composition is secured, and the stability and 
reliability of quality equivalent to the former can be acquired, forming the insulator layer 10 of 
the 1st substrate 1 by predetermined thickness especially — a plan — setting — an electric 



conduction sphere — even if wiring 5 and the opposite common electrode 8 had lapped in the 
seal adhesives 3 section containing 9, it could insulate and it became possible also for many 
complicated active-matrix type electrochromatic display display panels this to constitute wiring 
Furthermore, since the application of conductive paste 1 8 is unnecessary, it is the composition 
excellent in productivity. 

[0027] In addition, in the plan of drawing 1 , it is thought possible by devising the configuration of 
the opposite common electrode 8 to make it the composition which does not lap with wiring 5 in 
the seal adhesives 3 section. However, resistance of the transparent electric conduction film 
used for the opposite common electrode 8 is high, and since there is also concern of the open 
circuit by the crack etc., the lobe of the opposite common electrode 8 cannot be made not much 
thin, or it cannot complicate. Moreover, since the opposite common electrode 8 surely needs to 
be located in the top whose position precision of the opposite common electrode 8 is not not 
much good at the display area section by the usual creation method of the light-filter substrate 
used as the 2nd substrate 2, by the panel of a narrow picture frame design, the seal adhesives 3 
and a heavy bird clapper are generated inevitably. Therefore, it is necessary to form an insulator 
layer 10 so that it may not short-circuit, even if the opposite common electrode 8 and wiring 5 
lap in the seal adhesives 3 section. 

[0028] The manufacture method of a liquid crystal panel is explained briefly. They are lamination 
and 0.5 kgf/cm, carrying out alignment of two the 1st and the 2nd substrate 1 and 2 precisely 
through the seal adhesives 3 with which electric conduction sphere 9 was mixed as the glass 
fiber spacer 11. Pressurizing by the pressure, it heats for about 10 minutes at 150 degrees C, 
and the seal adhesives 3 are made to heat-harden. Then, both substrates are cut with a 
predetermined size, from the inlet prepared in some seal adhesives, liquid crystal is filled up with 
the vacuum pouring-in method, the aforementioned inlet is closed by UV resin, and the 
prototype of a liquid crystal panel is done. 

[0029] The thickness of the seal adhesives 3 serves as a diameter (the gestalt 1 of this 
operation 6.0 micrometers) of the glass fiber spacer 1 1 mostly by a fixed pressure being added in 
the case of the lamination of this 1st [ the ] and the 2nd substrate, here — an electric 
conduction sphere — the parent of 9 is a resin-bead object, this will deform by the 
aforementioned pressurization, and it will be put between the gap whose sphere with a diameter 
of 6.5 micrometers is 6.0 micrometers This state will be maintained in order that seal adhesives 
may harden in this state. 

[0030] thus, an electric conduction sphere — while making connection with the electrode of a 
vertical substrate a positive thing by carrying out constant-rate deformation and putting 9, since 
a touch area also increases, connection resistance can be reduced 

[0031] this deformation 11 of electric conduction sphere 9, i.e., a glass fiber spacer, and an 
electric conduction sphere — the difference of the diameter of 9 — an electric conduction 
sphere — although it is required to make it optimize with the compressibility of 9 or the 
pressure of lamination, if it is made to deform into MURI not much, the insulator layer 10 on the 
1st substrate 1 may be broken through, and it may short-circuit with wiring 5 therefore, the 
glass fiber spacer 11 and an electric conduction sphere — making the difference of the diameter 
of 9 below into the thickness of an insulator layer 10 — desirable — further — the difference of 
the aforementioned diameter — an electric conduction sphere — it is desirable to consider as 0 
to 20% of range of the diameter of 9 

[0032] With the gestalt 1 of this operation, distance from a display screen edge to the 2nd 
substrate edge was able to be made small with 1.8mm as mentioned above. On the other hand, 
when width of face of the seal adhesives 3 etc. was made the same, in the conventional example, 
narrow picture frame-ization with the size of the same part large from 2.6mm and a bird clapper 
has been realized. 

[0033] in addition, the electric conduction sphere mixed into seal adhesives — although the 
spacer which covered the pillar-like conductor or the conductor may be used instead of 9, since 
an insulator layer 10 may be damaged and wiring 5 and the opposite common electrode 8 may 
short-circuit in case two substrates are stuck, the sphere is more desirable 
[0034] On the other hand, you may use the spacer of a spherical resin or glass instead of the 



glass fiber spacer 1 1 mixed into seal adhesives. 

[0035] (Gestalt 2 of operation) Drawing 3 shows a part of periphery of the TFT active-matrix 
type electrochromatic display display panel in the gestalt 2 of operation of this invention with a 
plan, and drawing 4 is the E— E cross section of drawing 3 . 

[0036] The gestalt 2 of this operation has a very narrow pixel dot pitch because of a highly 
minute display, and in order that many wiring 5 may cross the seal jointing 3 precisely, when the 
space of the terminal 6 for counterelectrode connection cannot secure enough, it is effective 
composition. 

[0037] Although the metal wiring 5 and the terminal 6 for counterelectrode connection lap in part 
and it is located on the 1st substrate 1 as shown in drawing 3 and drawing 4 , both are 
electrically insulated by the insulator layer 10 of a resin. 

[0038] Moreover, the lobe of the opposite common electrode 8 on the 2nd substrate 2 is also 
located in this portion through the seal adhesives 3. the electric conduction sphere with a 
diameter of 5.3 micrometers which made the resin-bead object cover nickel in the seal 
adhesives 3 — 9, and the diameter of 5.0 micrometers and length have mixed the glass fiber 
spacer 11 of the shape of a pillar which is 50-100 micrometers by the ratio of the amount 
percent of duplexs, respectively 

[0039] the gestalt 1 of operation — the same — an electric conduction sphere — the opposite 
common electrode 8 on the 2nd substrate 2 is electrically connected with the terminal 6 for 
counterelectrode connection on the 1 st substrate 1 by 9 

[0040] Thus, even if the metal wiring 5 and the terminal 6 for counterelectrode connection lap, 
compact composition becomes realizable satisfactory. 

[0041] (Gestalt 3 of operation) Drawing 5 shows a part of periphery of the TFT active-matrix 
type electrochromatic display display panel in the gestalt 3 of operation of this invention with a 
plan, and drawing 6 is the F-F cross section of drawing 5 . 

[0042] Although the basic composition of the gestalt 3 of this operation is the same as the 
gestalt 1 of almost operation, as shown in drawing 6 , it differs in that the insulator layer of the 
portion of the terminal 6 for counterelectrode connection is removed. 

[0043] therefore — without it minds an insulator layer 10 for the terminal 6 for counterelectrode 
connection on the 1st substrate 1 — forming — **** — moreover, the electric conduction 
sphere in the seal adhesives 3 — the aluminum sphere with a diameter of 9.0 micrometers which 
is easy to deform is used for 9 In addition, the diameter of the glass fiber spacer 1 1 which has 
mixed the thickness of the insulator layer 10 on the 1st substrate 1 into 2.0 micrometers and the 
seal adhesives 3 is set to 6,0 micrometers. 

[0044] even if the electrode spacing of both the substrates of the portion of the terminal 6 for 
counterelectrode connection is large, in order [ thus, ] to be able to connect certainly and not to 
damage the organic compound insulator on the metal wiring 5 further — an aluminum electric 
conduction sphere with compressibility smaller than an organic compound insulator with a large 
path — 9 is used 

[0045] the electric conduction sphere in the seal adhesives 3 since it is easy to form the film of 
the terminal 6 for counterelectrode connection using the same metal membrane as a wiring 
material and it can form on glass with the gestalt 3 of this operation — connection with 9 can be 
ensured 
[0046] 

[Effect of the Invention] As explained above, conductive paste is unnecessary, therefore since 
the space needed for conductive paste installation is lost, the narrow liquid crystal display panel 
of a frame is realizable according to this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plan showing a part of periphery of the TFT active-matrix type electrochromatic 
display display panel in the gestalt 1 of operation of this invention 
[Drawing 2] C-C of drawing 1 , a D-D cross section 

[Drawing 3] The plan showing a part of periphery of the TFT active-matrix type electrochromatic 
display display panel in the gestalt 2 of operation of this invention 
[Drawing 4] The E-E cross section of drawing 3 

[Drawing 5] The plan showing a part of periphery of the TFT active-matrix type electrochromatic 
display display panel in the gestalt 3 of operation of this invention 
[Drawing 6] The F-F cross section of drawing 5 

[Drawing 7] The plan showing a part of periphery of the general TFT active-matrix type 
electrochromatic display display panel of the conventional example 
[Drawing 8] A-A of drawing 7 , a B-B cross section 
[Description of Notations] 

1 1st Substrate 

2 2nd Substrate 

3 Seal Adhesives 

4 Liquid Crystal Layer 

5 Wiring 

6 Terminal for Counterelectrode Connection 

7 Orientation Film 

8 Opposite Common Electrode 

9 Electric Conduction Sphere 

10 Insulator Layer 

1 1 Glass Fiber Spacer 

12 TFT 

13 Drain Electrode 

14 Pixel Electrode 

15 Light Filter 

16 Black Matrix 

17 Polarizing Plate 
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